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Local Droughbt Management Planning Guids
oy Public Water Supplicrs

SUMMARY
BACRGROUND

Many waler ubilities in Tennessee onuld face significant operaticnal and
supply-related problems during droughle or obher emergencies. Drought
problemns are caused by Lhe combined effect of less water available [rom Llhe
goures uf supply, increased demands for water [row system customars, shrase on
rysbem equipment, and waler guality degradation. Other water shortages may be
caused By accidents and natural or man-made disasters Lhal disrupt water
seryice or degrade water gualily. Many utilities face droughts and
smergencies unprepared Lo miligate ur deal with the health, econcmic and
social disruptions Lhat result. Timely actions based on a olear understanding
of potential impacts can reduce droughbt eflects oun loval water ueers. T
facilitate the ldenlilicativn and implementation of appropriate and acceptable
aclicns Lo deal with water supply shartages, water ubilities should undertake
the preparation and adeption of a local drought management plan.

Waler suppliers zhould use Figure 1, "Developing A Local Urought Management
Flan" to guide them in developing their plan. & checklist can be Found at the
mnd ofF this "Sammary-" & drought management plan provides infeormation which
ta aelful in outlining the actione a publie water supplier will take during a
Apoughl and poseibly obher shortages. A procedure for developing a local
drounghl. wacagement plan Ls sumwarized in thisz  document . Hore deballesd
informabicn vn the development of & particular planoing element may he founrd
in the "Local Brenght Management Planning Guide For Public Water sSupplicrs,®

That guide, ddeveloped by the Office of Water Management in cooperation with
Ll Tsunesses Valley Authority and available from the 0OFfice of Water
Hanacgemant, should serve as o basic reference document to Chis "Summary . "
fnolher decument, "Guidelines for Emergency Operallons Planning for Community
Water Systeme, " provides detalls on developing emergency operations procedures
{EaPe), which are needed to mesat the State’'s minimal emeryency planning
Eeguiremente .

FUURPOSE

This Smwmary and the "Local Droughl Management Planning Guide” have bheen
prepared to belp public water supply managers (1) assess Lheir situation, (#)
develop drought managemant plans, (3} identify and menitor drought conditions
and its slages, and {4) elfectively manage system supply and demand during a
dvonght oo olher emergency . Theee documents focus on developing drought
management plans for pobklic water copplies.

Heither Lhe Swmmary nor Lhe Guide addresses detailed Planning for developing
walter suppliss. Besponser ragquiring & considerakle expenditure of money or
A leng time ko implement are ool coversd. Where a system or scurce of water
fails Lo meet Lhe must essential demands, that supplier may choose to embarik
vnoa longetarm program for improviog Lhe system’s capacity through developnent

of alkernative supplies of water, overall demand reducticn, leakage control,
EIa
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Rather than foous on source development, these deocumentes emphaesize +the
developmenl of a plan bte manage available supplies and demand during a
chr ol Suurces which are not already owned take time to acguire. Even
whan waber vighbts are held by the cuppller, an auxiliary source takes time to
develop. The Guide accepts this as a given situation that cannct be altered
without considerahlie money or time. Where a waler gystem finds that it cannot
telerate the restriclbicons that would accompany potential water supply
shortages, the plan may indicate to the system a need Lo develop alternative
water auppliss and/or reduce cverall demand. These considarations, howevear,
Aoy meot negate the facol Lhal all users tace scme riek.

Drought management planning <an be invaluable in determining what chancee
are going to e Laken and what consegquences exiet for water users. hccepktable
levels of service must be astablished for various uses and Lhe available water
resoirces managed accordingly.  For example, priorities should he sstablizhed
for essential nseds such as hospitals, nureing homes, emcrgency shelters,
decontamination of lines, and firefighting cwver such uses as lawn watering and
plreals oleaving. The planning shwwld estaklish pricritiss for water
spprlicrs,

AGENCY ROLEE AND RESMUNSLIBILITIES

The Guide cublines the rolee of logal, state, regional, and federal agencies.
The peles of varions water users and managers are detined in hroad terms in
Tennegsea’s "Interim Stale Drought Managemant Plan, " which is the Departbment
ol Health and Eovironment's inkerim plan for the managewent of water under
drought conditions.  The plan was developed based on the Water oual ity Centrol
Bk oef 1277, as amended, and Lhe Teuneesee HSafe Drinking Water Act.

The Commisgiconer of the Department of Health and Environment advises public
waber suppliers and ovther local users +o develop their own response plans.
The responsibility to develop and ilmplement a local drought management plan
muagl he that of local systems. Local plans insure that local circumsbanoes
are rocognized and Lhat critical local needs are metk. Specilic actionz and
elemenls included in the plan should ke based on local needs and the
aceepbability of remedies to the public. Each user or system has a unigue sel
of demands that musl be considered in conkesxt.

Hecause all uasers are pobenbtially subject to decreases in water avallabillity
due Lo source op facility Failure, develapment of an emergency managemant plan
io eodeplial. Source and facilities planning should ke practical and cost
effective. This planning guide ils directed toward drought management .
Howezwar, many of the principles used to manage water supplies in & drought
alec apply Lo ebther smergency situations where waler gupplies are short.
Storage bank failures, a contamination of supply, treatment plant failures,
and pumpe faillures are water supply problems that may reguire aimilar amergency
cperaktions procedores.

Water supplies will need to distinguish among emergencies the roles and
agsicmnents that are appropriate for obher agencies and individuals. Prablems
and needs that are regicnal or statewide are to be addressed by agencies
hawing a atate or regilional water management recponsibiliby. Figure 32,
“hrought Hesponses, " ldentifies the scope of Lhe roles of other agencies under
varioue drowught scenarios. Because clroumstances and needs differ locally,
ftate and Federal roles primarily consist of data collection, information
diggemination, kachnical asslsiance, and regqulatory oversight.

3



| —uzo

s Tgoad PUE EIITTI
TETIvazad I03T
pluBEsD

WEIhsio SSsSusSJIEME

UE S23ETITUT =3BZ9C

SaT3TLATICE DurtzoaTuowm
pElo=2Iss

[ Te2OT

zo TrusTher =g dzw

Altsusgul-”

pUELED
TEMIST UELZ

Is-vexf lsTaas=T
sEasmpUNCab
pie ‘siassT

ITOATISERI ‘SMoTJI

pusmap sxedraTiue pue ﬁgq?ﬂﬁ mnquvﬂucm pun | Iasn s3edIsTIvur HUE gxI=[¥} SI=;Sn I=gEm ~urmaxis buturio
sesodind STIToSdEs I0] sagodrnd o137oodc x03 | sasodznd sTyTosde zo: ps3a53e: saTITi0u |—ap ‘ucTiegtdTo=sad
gen Jajwm ATTen puUT SEN IS1EM ATTED DUE BET Z=2Em ATIEP DUE DUE ETPEW o3 IIASTY TENIOU UPUY oM
SESIN0S I92BM IO1TUOH SZDINCE IIJEM IDITUOH E3CSITOE ISIEM ITITUON JuSnoag SanssST o 93EnDc FASTY ubnoag
azinos Atddns uo
E55355 SoNP9S ¢ o038
| ‘Ysactasp BuTaRs-IoaBM
| TTe3SUT pUT IEN IBIEH
7 STISBWUST S1ELTEAH
uoTyebTasT erezbogsd acTazonps
[ WETIp. FCo 280 Eutpnrs oTTgnd YysTISEIsE”
{ -7 ‘pesn 34 DInoS [ sueTd jusksbeved
_ UCTIBAISSUDD =I5 Eutialosa TanE uoTsesnps IzaEm AsusbSzsuwm BuT
“ PUT S DUE S8R ISem 343 ATesssoaU BT _nuHPMkuwmmou ‘gugToasen -dojsasp UT JuamuIzach
TeIbqIRSTIR: S3EnTeAl qupmdTnbs ausupnizd -ugoxe3us ‘sSjususaibs TESOT pUE sxstTTddns
4 =57 Lirg-da] 11=35uT pu= au=edTinbe ETT TETINW YsSTTOElsSsS zz3em otiand asTES:
_ BuTtIxajes HooIBEATT AQPpUE]S B52U2INgT pUE ‘ssSpos pUE SsouBy SURTIDT papusy
“ DUT SEOTABRLD UOT1BAIESE ssansesll usTy -TpAo LIESSSTEU ISYIL | ~WODSI SIBUTRIADOS pUT
| —HUmS TTEISUT rETTEM —EAIDENOD PR Eldatat-] ‘ggiex fLgpouels jdopwt | sSaspnas Isies TructEEa
TITIS ‘syUss SEEUD Toavs ﬁmmw.ﬁn.h:m e =Ral=1") WelSis UoTINgTEFSTE DUE BIFIS 1I0RUCDC Tusesheuen
_ ~ind ‘pued sEzsTuz* _ EaT3TuIzaTe doTaaags | BIETNTEAE {SST1TTTIOED syenhoad TEWICU TISpUn STgR
| uctyehrasy | sbzaozs secemsises susimEasy pue afelons BuUTIohgTuom AT HMHE —adaaze g1 AgTTEnk
_ IcI pEEU SITOTEAE | TEUOSZTED: doTsas0” TeuaTaTpsy doTsasg: IS2EM PUE ‘331 Ia1Er fazenbspe
m ue1d quswsieusy . ueTd ausmsbeuen az7d 1ssmzbrune punoab ‘mocTIwrszas g7 AT7dEns as3EM
| subnazp TeoasT doTsasg- syubnoIp. TezoT dolsasg J1uEnoan fEooT dofEasg ‘uscTiEnTdToesd doTeaBgt | SUCTITDUGD TELIOR
| |
Tmnrmﬂuanlnm peTTddne [
m =378g ‘TEznaTnoTaby TETITENDE] sasTTadns: I89eM oTIONS SUST LoV _ s2EPg uswsSTuTy
SUSTADY TrooT] ISI=pEF PUE =1T28 _ DB USTITDIID
_

SoEUDAESY l..._.HJ}\IH




I 10T TIUCD _
SoSTTIUGD BOINSSE IS WHC AZTIoN"|
BOATOS IT WMO AITICH® 5I950 TEI3USpISSI-Ucl _
verd jusw o3 Sqoed-3ns ‘segond |
—alEUEL Iader TETIIShHE BaIdEn Iad ‘sssn
| gt azd Yooz fan IzgEM I0OCDINC SWOS IO |
_ | =weyos uoTzonvoad Ut Busiuueg apniout | AzTTenb
_ szbarys Io ‘IsIEMEISEM pInSS SUSTIoTIassyE | Jsqvm IO/ pUE
M 1o =beiols fuocT3 auted ButiabBTan | _ Lrddnes 3sgem ot
| EETU UOTIEAISSUDD —onpoad UT S¥oBg-3na ueTd 2 ssoyd .susTa | 22V UOTITAISSUO] SUTToSD pENUTIUSD
uT =T sSssuodssa sWeg- T2USTITHRE S3NaTaI8uT " —oTIngsx, jususTdwr-| uwT SE sasucdssx sweg- | ss=ya SUOTIDTIISEY
|
] . siabIsyn
_ -57h Io/pue srsTrddns
_ IsgEm o9 SISpIo
[ SEBNEET ISUCTEETUDNCS "
_ _ T3 30U 33T SpIED
" _ m —uress ATiEnk Jsges
[ 53oTTIUCD sJIslm BWESIZE L1504, °
_ BOXN0OE 1T MM AJTaon- s30T TIUOD | SCUT1STSST 0T
ssTTddns SoINOS I0 WMo AITIOH® SCOTTIUGE sTeaddE [EDETATDUT
STaSsWoh Fo UoTI SEITNSESN BOINCE 1T WMD mu;u z. pUE TEOOT 03 pUOEEDY-
~TATISUSS SNUTITOD" TEUCTITERE “uSWaTIws SUSTIOTIZSSS | SucTao® AaTTenk Iszem
2zTT oT3ETDE ryEll oson sJe sieeh I gusueTdwT ‘peuTTigs gou puz A7ddns TRI=Ded
PUE ‘USTI ‘HOORSSATT FybnoIp €T T=2ch UOT3EAFISUOS II*| DUE 81T1E S1PUTDIODD'
Io gpeen ATddns E Sutanp uwerd tusw Eutotazd puw ” EoTIEIUSWETANT uETd
b= 1= 11 s R e Yo P ~=brurw I=1EM TETIZ 'usTardnRs fs2st SyIsane | ISATUON pUR SWSTooId SIEEN
‘EMOTIUESIIE UTED —-STIDUT J5d sTnpayss IO TUSWITTRIIND SRR agwd BUTa®D SI8ST Buowe s30T 7IUSo
~UTEE SHUED] SRIASISC voTgonpoid FscoTe -UT SSINSTSL USTIBAISE | puUE Swsisds Io3Tuowt | 3o Butleactasasp
sdorn IgoemMsSISEM SI00S ~Uso JETIUSISS TIUTOC | EIE8Q AZTTELD _ Aatrenk Jatem
sqzhrarT ‘slgedss sT ‘HOTIoNpoId ‘HoBOIno Surzstbrza uetd 1T e2s=yd | asgen pur Atddns { JesTiddns Isten
S2snps psSESecsE IT ‘Busiofoea s-nzTLsuIC| L UDTaEAISSUOS, JUSWSTINT - IZsEm SaBUTWSESTO _ 22T UCTIEATISUISD
TEIUSHICEITATT ‘pBIIdCns ) |
—31-23 ‘TEacgtnoraby TeTI2ENQRUT gxaTTddng IZZER COTIORE | EUOTIDY LE5TYS auswsbeusw
SUSTII¥ TEDOT 1 TEXEpS DUE SIEIS pUE VCTAITRUCH
_
{pENuT1a4n ) S2SU0CSSIE YDNoag




- . - i s
~LTT=o07 oautzep se (zuTtodashETaz) 3Totizp ATddns Izows 3o jusoasd Io jusas smosE g penaEw 29 pTnom ssEyd Yords
iT T % [==F I ! JToT3=p AL E PEY = [

SEET oTASSMnD SI=RI0 S, ISUDTE
TULT3TLTUEBS IOl JSIEM —sTumoD ggTe Arduon -
buTineEn usMETOWT " b= = exzmcd Aousbasus
‘ons fIs1iEM Jus jo BurTney s-eraTUTC I=pUn USTIIBZTITIZN
BurTn=y juswsTowI —uasanh TEIST WSIT fotzoTad ‘-oza ‘DaTtaybrs Soanos 30 535713 AgTITOEITRAE
HOOLSEAT] soveasTese aserbayg: ~=I7TI ‘sSiEavdEcl SHER- —UoZ UT SSIRTRSW WO SOZOCSSS PRITETT
putzaoddns UT pUR SISpI0 B, ISUOTE FISE0 07 UDTILIOF BESHEL WHEL® AXms 0T 20D
tgasndaad oToceWoD -STORS] YITH ATdwog" saT1ddns UoToR3TURE pUE AoualIisus sweigoad AziTenk |
53 Isgesm bHututEz IoUISA0D Izows pET1L04 8DTASIGS uE SUTIETOSR AgQ saygs Io ATddns _
~UTELHT UT SCUTISTESE ¢ UoTLEIRIIOp USI3TIeToeD Acusbisws SUSTIENS IS TESTITAD ISqTEM SIDASS
ausuuIzsobl TEICT! fotzabrsus 2oenbsy- isanbss RUE YHAEIL AITION® 0F SENOSESI I0UISAGD” goEyg fcusSisus
- |
T USWIOTT AU WWMHWWHW.f = o o e e e e e e = )
—378s “1EanaTnoTaby sxzer7ddns I=EIeM oTTOng suoTLay LBEEYS auswsbEURy
Teszbesd PAIR 21705 PUE UOTITPLESD
_




Where conflicts owver waler rplghts and wabter guality probleme emerge or lecal
situalicng becuwns emergency esltuations, the Tennessec Office of Water
Hanagement (OWM), the Tennessee Emcorgendy Management Agency {(TEMA)}, and the

Uovernar can enker the situation en local request, DOnce a situalion is
declared an emergency, special acticeng can be taken under the Governar's
emergency powers authority. Conflictes invalwving water rights will be handled

O oan emsrgency, vase-py-=case khaslis.

Within this framework, local pukblic waker suppliers are afferded congiderakle
flexibility to meel Lheir needs.

DROTGHT MANAGEMENT
GOALS AND OBJECTIVES

Tn arder to effeclively accommodate the public interest, efforts should be
made to identifly practical water-related goals and objectives during times of
wabter shorlage.

The goals of a local public water supplier‘'s drought management plan may
Lnclude:
1} eguitable diglribution of available water supplies;
1} g basia for management decisiocns; and
advance knowledge of ackicons that will ke taken during times of
water shoulage.
Mense specific geals relating to levels of service under each management phass
may ke invluded in a drouvght management plan depending on the circumstances of
Lhe svstem.

ocd managemant must know both the dependable capacity of a water source and

Ehe capability of eguipment to deliver water under heavy demand. The
dependakle capacity of a supply source is simply the maintained output of a
sourie during a drought. Where a sysbem’s capability +to treat and deliver

water debtermines the deliverable vapacity of a system, monitoring Lhe system's
enurce may nol be necvessary. If water users have a low tolerance for water
uge reskrictions (for example, mandatory cutbacks to industry), the aystem may
also need o undertake a long-term investment strategy to reduce the risk of
short supplles.

A Tong-term waber development plan to meet growing water needs aver an
sxtended pesicd shoeuld be part of the supplier‘s normal planning for growth.
such sbrategies may involve cooperative agresments or the regionalization of
gystame to develop a source which is GtherwiEEIECGanically unattainable.
Ancther long-terw strategy is to reduce overall demand through rvoluntary water

conservation. These long-term plans reduce risk and improve the margin of
eafety.

iecoomendad  oriteria (geveral exceeding estate minimum sLandards) tor
evaluating a gyslbem's resistance to water shortage include: Ly Fump-teastead

welle and/or 3020 flows sufficient or greater than the capacity of a systeom;
2} impoundments with 90 days or wmore sturage of raw water; 3y minimum 32-day or
longer storage capacity for finished water; and 4) Lreatment plant capacity
that exveeds the previous 12 months average daily use by 30 percent or more.



Ly additvion te Lhe sysbem’s cvapacity and source availability of water, other
vialk factors include 1) the extent of populaticn served; 2) Lhe degres to
which the svstem serves grilical, non-deferrable needs; 3) the diversity of

suyrees nbilized by the =ystem; 49 capacity and condition of sysbem
infrastructure; L) the diversity of uses {(industrial, cowmercial,
institubicnal, residential, ete.); and &) the wvulnerakility of sources to

contaminab ion, ete. TFigure 3, "Factors in Braluating Risk," provides a
checklist for evaluating a systen and idenbtifving possible geals and
ol et iveas,

Pacliities with large sources and Lhose which are willing to accept extensive
restriclicng and cutbacks over long pariods need a drought management plan Lo

be orderly and eguitable in the event of a shortage. & really good management
plan will deal with unexpected emergency shortages as well as drought. Tt
will address shorlages caused by power outages, linebrealks, hazardous
materials spille, earthguakes, floods, fire, tornado, explosion, etc. A good

elan redunes the system sz vulnecabilily. It way suggest acquiring auxiliary
equipmenl, a3 well as temporary conservation actions that reduce walter demand
during Lhe shortage and acticns to ilncrease supplies. Flans for cbtaining
adaditiconal sources of waler and avtivabting conservation measures are essential.
fmergency operalbivins proceduree are eseential for all emergencies.
Conbrelling visk with a drought management plan reguires knowing what wvour
pricritier or eervice goals are under various degrees of diminished supply.
The "Drovght Managemenl Planning Inventory for Public Water Supply Sysktems® in
Appendiz A of Lhe Guide ehould help systems identify Lhelr guals, those
factore increasing rislk, and thelr: ability to deliver water.

Figure 4, "Balancing the Water System's Supply and Demand,” presente
obiectlves necaessary to balance the system’s demand for water with its suapply
of water ab differenl levels of service. &s an aid in developing a drought

managemenl gl the G de recamnmends that Lhrees levels of
parvice he defined in response Lo increasingly severe drought conditions:
"Copservation, " "Reslricticns," and "Tmergency." Responses specified in Lhe

"Conservation” phase should reduce water use by lb to 20 percent. The goal of
the "Regtrictions" phase should be te reduce use by 20 to 40 percent. The
"Emergency™ phase sheould target a redoction of B0 percent or morsa. Other
intermadiate phases may be developed.



Figure 1
Fackbors in Evaluating Risk

High Rizk Limiled or ne storage for finlshed water

Unknown scurce capacity of gtreams and/or wells

AG20 flow less than average dally demand

Mo interruplable service vontracts

Iigtory of many linebreaks and shorbages

fingle =zource of waler, no interconnectione with aother
syatens

Poocr infrastructure capacity eor condition (leakage
erxceeds 15 percent)

Large number of uesere with oritical non-deferrable neads
[concerning puklic health and safety)

Vulnerakle to hazardous materiale =spllles aor other
contamination

M drought and emcrgency managemenk plan

Mo emergency power scurce(s) supporting ayetem componenlbs
(lovster stations, wall pumps, eteo.)

HMinimum water pressure less Lhan 80 psi in ar=eas of
the scystem

Mo [awvility security

Ho smergency parsonns]l

Adoprted drought and emergency manageament plan and
crdinanee

Diversity of water uaer groups

QA0 which exceeds Lrealuent capacity

History of linebreaks and shortages

Diversity of eources and/or source Lypes

Average dally use 70 percent or less of treatment capacity

10 percenl or less leakage of treated water

Z-day or longer storage of finished water

Al-day or more storage of raw water

Al emergency powar souroce

Secured facility

Low wunlnerakilily Lo hazardous materlals espills or
other conbaminaticn

Hinimum water pressure of 60 psi in all distribution
Linas

Lo Rielk Trained emergency parscnnel avallahle




Figqure 4

Balancing Lhe Waler Sysbem’s Supply and Demand

A, Unmanaged Walter Use
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ALl pupplisre need he plan for at least three dronght management phages and
agslyn an appropriate trigoerpoint to signal Lhe lnplementation of each phase.
Peductions in supply are possible for all suppliers, evan thosse who coneidsr
Ehemgelves to be "drought-proof.®  for axample, shortages may occour because of
a hazardous materials spill prevenling withdrawal of water from a reservolr or
river ur bLecause of a major Tire, linebreak, power outage, trealmenl plant or

Einiahed water storage probklem. & supplier's drought management plan shosld
provide an excellenl basis for continued emargency management planning. In
addibion to drought, a comprehensive emergency management plas will consider

the eflects of all potential emergencies on mabhy services and for each
ol bheipr oonponents, recognizing Lhal =ach disaster or emergency has {8 own

chavaclerislics. ldentifying the effecte produced by particular diszasters
should help wakter system managers heller anbicipate thelr managsment
responges . allbhouglh many dizaeters will have the same reosult. Bowaver, a

syebew with a resultant supply loss must congider the cause in light of its
crerall extent, specific lmpacls on other services, and nead for conrdination
with alhber ageocies, The local emergency planning committecs (or counly
smErgeney  management agency} should develop plans and procedures for handling
nulbiple =ervice nesds.

Hyslems may have subeystemes dependent on separalbe Lrealment plants,
razervynire, o gources of sopply. The service areas for each of these may
nead Lo be congidered indepandently when awvaluating delivering capacily,
itenblifying pricrities, pobential reductions in uwsage, he=alth and safety
congldaprationg, and phase implemenbalion. Figure 5, "Munlcipal Waker Systems
" shows a sysbem with two components. & suppliser, like that
shewn ln Lhe figure, should deal with only one water treatment planbl-source at
a Lime. ERlthough planred separvately, componenis can be wanaged in unieon as
ciremmsbances dictate. Planzg should provide a alear hreakdown of each

subyaten and Lhe asmergency aparations procedures Lhat should be used undar
aacly phase.

wl Bl ey Semroes,

Syabemz  may Inclade additiconal phases. Berause a water suppllier serving
almaet exalugively dowestic users iLs nearly uniform in demand, its chiective
may he teo cage difficullies for ite elderly and low-income residentg. in

acdilbion Lo banning non-essential uses, this system may decide to uss a
pricicg struckure which prices excess use above an established *"1lifeline®
mininmm at a signilficantly higher vate. Anather system wilth a vulnerable
peures may ke more concerned ahout prolenged industrial layoffe as a result of
deonght. That community may fovus on incorporating water reducticon measures
Ehat will keep as many ol its Labor intensive businesses and Lodugbrial users
operral oy as Long azs possible.

Again, the elements included in a suppliers plan should ke hased on loocal
clroumatances and neads and goals of the communily. The Guide should serve as
a basio rafevence document of allernatives and procedures which may be helpful
in developing thal plan.



Figure &

Municipal Water System with Two Sources




PUBLICT IMVOLVEMEHT

The develapment: of a local drought management plan should invelve Lhe pualblic.
o facilitate the publicfe Llovolvement, the creation of a water management
advizsory group, task force, commithtes, or hoard ko ks invalved in developing
an emergency waker management plan i1s critical,

It tha system gerves a small commmnity, an ad hoo adviscry group can provide
all the inpiat necded kLo analyee and shape a plan. If the system serves a
Lezage urban avea, o formalized board may be needad which presents praoposals to
the public for ite information, revision and ratification. The advisory group
should consult interest groups and/or major users with a large stake in water
managamenl . When other emergencies are considered, many other groups and
chher puklic agencies may have a vital interest in coordinaling their actions
with the actions of Lhe gysban. Where alternative respeonses are identified,
pubilic mestings may be planned to allow for public discussion. Establlshing
an effeckhive mechanism for acguiring public participation in the plan
cleveloppmenk process  Lpgures an appropriate and effective ocommiinity reaponse.

Congider involving representatives from the fallewing (Wood and olLhers, 19883 :

Counlly Boergency Mapagement Legal Hepresentative

Aoency (CLviL Delanse) Division of Water Supply,
ctoupty Health Departmant Officials Dffice of Waler Managemsnt
Homapitral ddministrators Busines=zas arnd Industries

SHursing Hone Opesrators {which purchasze from Lhe gyslem)
LChambear of Commeros Media Representabives
frminlky Execotive o Official {TV, radic and newspapsars)
Charchesn Frofessional Groups
Wesyerr wor Clty Managen PIA/school OfLLolals

Pirvae Chief Water System Persannel

Residential Groups

Aomajor Lash of an advisory group is ko aseiat in formulating the entice plan.
LGroup members should anticipabte impacts, suggest approprlate community
resgponses, and promote the plan among Lhelr constituents. After the plan has
Brean  activated, they should evaluate the eftectivensss of the plan in
protecting and insuring adeguate waker supplies.

The advisory group can provide a strong base for difficult decisionmalklog.
They  ahould repressnt community perspectives In evaluating conditions and
ackivating or deactivating speciflic managemsnt phases. Thay can assist in
pulelie education, promole adouption of the plan, and organize and oversee ibs
implemental Lo, The group may also eerve in an appeals cole [or granting
varianves where circumstances are unigue. MosbL imporbtantly, they should zerve
as a consensus-building group =o Lhal luecal decisions have gerneral political
and community supporcl.

ABSESSING SOURCE CARPACTTY

In Temnmaseee, there are exbreme variations in type and character of waber
sources.  The capaciby of each source and its contribubion to Lhe system is
PmprsLant dn undsrstanding the potential for water shortage. Syetems with a
Limib=d source may expect to lmpose conservabion and reetriction measures moreo
Freguently than systems wilth o limitless source capacity. Typical sources



Lhat wusk ke analyzed include: 1) wells (groundwater); 2} free-flowing
streams and gprings; 31 [low-regulated streame; 43 reservoirs and in-stream
impoundmente; and 5} comnactions £o other utilities. Each situabicn must be
analyred ko determine the vapacily ©f the source under wvarying conditions.
The exbenl Lo which a user relies on a particular socurce, the contractual
conditicons applicakle, water gquality under drought conditions, and the manner
of wastewater dicpeosal are lmportant consideraticns. Decause treatment plant
capacities, distribution lines, eto., are detsrmined by infragsltruclure
Invastment and are generally well known, Lhe Guide assumes that the=ze factors
will ke considered in Lhe systew's continuing planning program as it relates
Lo leng-EBerm system growth.

ASSESEING DEMAND

Puring a drought, many ukilities experience problems because wabter demand is

significantly greater. A syslem wmust estimate its essential, average, and
weal walker supply needs e assess its management  polential. HMoest svystems
shoulad ke capable of meeting short-Lerm peak demands. Soms syetems may be

capable of mesling lunger term pealk demande without imposing conservalion or
regbriction measures. Rnalyzing a aystem's demand by various user groups and
gub-componernts and  knowing each subsysten’'s capacity toe deliver water are
imperktant in understanding Lhe polential benetites under a glven set of
reskrictive meagures.,

LOEMILFYING MAMNAGEMENT TRIGGRERPOTNTS

The precading sections poiolk cub that droughts or other emergencies affect
systems and useps Jdiftferently. Buyery water supplicr mosl iLdentify
Liiguerpoints that correspond to some wmeasure of Lhe syslew’s (by subsvetem)
delivering capacity. Tt should he based on an assessment of the system’s (hy
rubeysteny alkility bto wmeet continuing demand given the emergency, Lbs
avallable resources and the potential for sericus congequences L[ demand is
ek reduoed. Figure 4, "Balancing Lhe Waler System's Supply and Demand, "
summarizes Lhoze [acturs which should be considered in ecstablishing a aystem's
briguearpoinhs.

foumrece capaclly relaled indices commonly used in establishing triggerpuints
include:s 1) system hydraulics; 2) rainfall and evaporation; 3} Palmer drought
Index; 4) crop woisture index; 5) historicval compariecns; 6) streamflow and
springs: 7)) impeoundwents; 8) water wells; 9) interconnection agreemsnts; and
19} waker guality.

The inbeguily of the supplisr‘s hydraulic system should provide the most
obwious of trigagerpoints prompting an immediate implementation &Ff an

Appropriate emorgency operaliocns procedure. Other hydranlic triggerpoints,
such as dropplng waler pressure or the relationship betweeon chorage and uvse,
ghould also ke considered in the management plan. N deought may invoelve

cpetablishing & Eviggerpoint kased on several Lndices.
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CLASSIFICATION OF WATER USES AND OPTIONS
FR DEALING WITH SHORTAGES AND WATER OUALITY PROBLEMS

Publlc water auppliers should develop a ¢lasgification system of water uees to

reflect waler use priorities. h clapsification system clarifies isgues of
Fairness, hardehip and, ultimately, management effectivensgs. Four classes of
water uee are recommended: First, Second and Third Class Essential Ueses and
Mon-essential Uoes, Firast Class Essential uses might include watexr for

domesbic use, health aare facilities, other public institutions, emergency
ghelters, and firefighling. Hon-esssentisl uses might include water used for
croamental purpeses, outdoor non-commercial watering, eto. Evan though a
sysbaem might choase fto use a standby pricing structure or cther measures to
curk water uee demand, classifying and analyeing uses according teo their
conbribulicn to the system’s ovarall demand may reveal a plan weakness or need

For 8 back-up strategy. In managing water during a drought, plane that
primarily rely an non-restrictive cplions (i.e., pricing, pressure reduction,
ete. ) could also supsrimpose a scheme of restrictions where necegsary to
wetablish a halance between water use and supply. Figure &, "Recommetided
Water Use Classes and Class Restrictions,” shows an approach for managing
walker under deteriorating supply conditions. Under more guickly developing

water shorbage situations, such as Lhose caused by a chemlcal apill, power
oubags, etc., the aplicns listed under "emergency" conditioms, as appropriale,
should be lncogporated into the development of the system’s emergency
aperabions procedures (ROPe).

Figure G

Recommended Water Use Classes and Class Restrictions
{(Wood and others, 1986)

Gencral Program
Water Use | Phass
Clasae i Conservation Restrictions Emergency
Tesential, First Voluntary Cutbacks | Voluntary tuthacks | Mandatory or
Class Voluntary
i | Cuthacks
i
Teraential, Second Voluntary ﬂuthaﬂk51 Mandatory or Mandatory
Closs } Voluntary Cutbacks | Bans
. : i
Teeential, Third Yoluntary Cutbacks | Mandatory Bang Mandatony
Clase Bais
Hon-EBagential Mandatory Cutbacke | Mandatory Handatory
ar Bans Bans Dans
i

Lo |



Water managemanl opbivns which a supplier showld consider are listed below
uipdler Lhe manaygement phase thought to be most appropriate:
optiong For Dealing With Shorlages

1. "Hormal” Conditions
P Wabter Conservation
£ Water Congervation Education
R Hater Saving Device
3. Repair of Household Leaks
4, o Lcing
5 Universal Metering
B. Praseure Bdjustment
3 Leak Deleol Lon
[r. Reservolr Evaporation Buppression
L1 Water Saving Plunbing Codes
E. Reuss
II. Under "RAlert" Comlitions (intencsily monitoring for potentilal problems
o aonflioks)
(I Urtder "Consecvalblon” Conditions
A Water Conservation (Most of the measures applicable under

"normal " conditions are effective in reducing water use under
"Congervalion” conditions) and Mandateory Cutbacks or Bans of
Hun—-essantial useas.

B Hedia hbtention
TW. Undey "Restriction™ Conditicons
A Water Conservation (Voluntary Culhbacks of First and Second Olass

Fesantial Water Uses) and Mandatory Cuthacks or Bans of Hon-
esgential and Third Class Oseential Water Uses.

H. tak icning
(3 Service Interruptions
| Hutual Ald ARgreements ({Tnterconnections WiLh MNearby
Syetems)
E. Temporary Pipelines and Sources
B Additional Welle and Reactivalion of Abanduned Wells
G. Temporary Tmpoundment s
M. Water Rooyolling
Hige Modilivation of Reservolr Matagement
J. Dredging to Tmprove Intalke Capability
v, ader "Buergency " Coenditions
A Restrivtive Responees (Many of the Responses Appropriate tUnder

the "Reetrictions" Fhase Also Apply Under "Emergeoncy”
Cemditiong)

E . Hauling Water
£ Gottlad Water
. Sanitation Moasures

Anticvipated watear guality probklems should be identified and responses ta bhem
Feemm Lated . Where o waler system axperiences a linchreal op a lhazardous
maleriala spill ocoure, potential water guallly problems are chyious. Tnitial
responeas  ineluds facslation of Lhe problem area, clean-up of the spllled
makterial if appropriale, tewporary eervices dmplemented and repairs begin.
turing a drought, water guality preblems are also probable, particularly for
syabeme relying on & streoam or reservolr. The specific steps to be Laken
rhonld he centlined in Lhe plan’s emergency operations procedures [(EQDs) .



A BUBVELLLANCE SYSTEHM

A osurvelillance system must be asktaklished to monitor deliverable supplies and
demand on a monthly o more fregquent basis, e.9., average dally withdrawal,
amount  in stoerage, Lasbe and odor problems, eto. Tn Eome instances,
subsystems need to bhe nonitored. The frequency of moniboring can ke increased
an conditicons warranl., lecords should be maintained and made availahle +to
aysbaem managers and bthe advisary tashkh foroe. Cifficials zhould be careful o
bake nobe of the additional resources required to monitor the system during

varions droughl phases. Sygtem surveillance is important nobt only for phase
activatlicn Lol enforvemsnt.

PLAMMLNG FOR LHPLEMENTATION

Afber management plans and emergency operalilons prucedures have been drafted
(development of EUPs iz discussed in the Nivision of Water Supply's
"Guldelines for Fmergency Opsrations Planning for Communibty Waker Systems"),
watar pystem officials mwmust also: 1) specifically evaluate each measure for
veduced water wee. Lhe lmpacts of reduced usa and thair anforceability: 29
detezrming whal mavdagement actions and rescurces are needed to activabe,
athuinister and enforce Ehe management measures of Lhe plan; 3} develop and
adept. an ardivance or by-law enabling the system to implement its drought and
smecgency managewent plan; and 4) develop a program Lo educale all users on
ke syatem abont water conservation and bthe planned raesponses under the
various phases of water management.

To dneure Lhabt lecal deought management plans address current clrcumekanoes,
gl b ic soppliers should review and woedify adopted plans within thres wmonths of
deactivabiog any of its drought management phases or every two yoars.  Local
Mronghl and ewergency managament plans should include a sectlon specitically
nedding the need to perledically re-—evaluate and update their adepted plan.



Checklist for Developing a Drought Management Plan

hppendix & of Guide, "Drought Hanagement Inventory for Public Water
Supply Systems, " has bheen completed. This Inventory, once completed,
provides Lhe basic inforwmation on water sources; wabter uses;

treatment, tranamission and storage; personnel, materials and
equipment; communication, eto. . needed for developing a plan.

fn Advigory Group has been established (refer to "Guide,” pp. 19-20
o ouge the list provided in "Summary.” p. 13). An advisory group ig
dvaluable in identifving publicly acceptable measures.

Local water management goals have been identified and adopted.
Pogalbkle guals are:

a.) eaconomic uses should have priority except during an "Emergency”
phase;
k. domeskic uses should have preferential consideration;

L

hospital and cther health care uses should have prioriby;

=8
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an equilahle burden of restrictions should apply bto all uses;

. a management plan should provide advance knowledge of all
actions to be taken; and

f.) regular evaluaticns of risks {i.e. available scurceis),
Lrealment. plant capacity, etc.) and long-term development
program.

Emevgencies which are likely tou affect your water eystem have

been identified {"Swwmary,” p. 9 and "Guide,” pp. 15-17). Based on
these ftacteors, indicate an the risk scale the waler system’s apparent
level of risk., VPerlmary risks include:

d4.) wvulnerability to koxio spills or other contaminal ion;

Bop o 3020 [or tesbed well yield) leas than average daily demand;

.} legs than a 3-day tiniehed water and/or 60-day raw water
storage;

d.} leakage exceeds 15 percent of Lrealwment capacity;

=.} N emgrgency power sourcee supparting components; and

=+
—

age of eyatem and linebreak-water shorbage vccurrsnce.

Mute: The greater the assumad rieks, the greater the posslbility the
gyetem will activate emergency phase mneasures. It risks are
unacceptable, the system must consider development of new fources
and/or olLher gysbaem improvements.

Threa o more syatem-reolated secvice levels have been identified.
peroent reduction in use, Conservation phase (minimum of 15%)
percent reduction in use, BRestrictions phage {(minimum of 30%)
percent of reduclien in use, Emergency phass {(minimum of 60%)

Tha current and potential demand of Lhe system and ite sub-

components has been assessed ("Guide, " pp. 37=39%.

a.)  Population secved b mindimum gpod = gal long
per day

lx.y  Average Caily Water U'roduction {last 2 ysars) gpd

.y  Peak Daily Water Use (within last 2 years) g



d.)  Average Daily Commercial/Industrial Water Use (last 2 vears)

gpd
(=B H;E;EEE Daily Besidential Water Use (last 2 years) _gpd
£.) Average Daily Inetituticnal Water Use (last 2 years) gl
g.) Unaccounted Water {loszes) g ped
h.y  BDemand for a-g has been established for suheystem areas, Lf
applicakle: Yes Ho
IThe capacity of each eource (1020, tested well yield, eteo.) has

baan determined and the deliverable capacity of Lthe aystem's sub-

components s lnown ("Guide,” pp, 21-35 and 433,

a.)  Pealk Pally Capacity of the System ~_gal

b.) Dependable yield of source apd {i.e., 3020 of stream
or spring, tesled well yield, vontractual agreement)

=.)  Peliverable capacity has been established for system components:
¥as i Ta]

PoLential waker guality problems (as a result of low-flows, elc.)

liave been ildentified ("Guide," pp. 50-51).

A.} Taste and odor

.} Hineral concentrations

<.} Rinleogical contamipation

.} dlgas production

2.} Assimilative capacity

f.) Tow Disenlved Oxygen

Management triggerpcints ("duide,” pp. 41-51% have been

eutablished based on:

a.}) System Hydraulics

lai.y  Hainfall/Evaporaticn

o) Falmer Tndex

d.y  Crap Molsture Index

2.} Historical Comparisons

t.)  Streamflow/Springflow

9.1 Impoundmert

oy Waler Well

) Interconnaction
!

Other

T
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A eystem for monitoring available supplies and demand has
been established ("Guide,” pp. 37-51 and 81, Enowing whal Lo

moniter and having a plan for monitoring it when conditions move
toward a drought can be waluable in avoiding a last minute crieie.

A classification scheme har been develaped ("Guide,” pp. 53-56).

a.) MNon—esesential uses include [lisb): = .
B.)  Third Class Losenlial Uses include [list):
2.]  Hecond Clase Essential Uses include {(list):




d.} Firast Clase Essential Uses include (list):

The most appropriate responses for dealing with water shortages
under Lncreasingly severs conditicns have heen identified haesed on
water uee/supply relationships in Figure 2 of the "Guide," Balancing
Lhe Wakter sSyslem's Supply and Demand, ™ {pp. 5, 57=-B1).

a.) Options to be considered in improving water supply include:
1.y Tewmporary Plpelines and Sources
2.0 Additional wells and reactivation of wells
3.1 Temporary impoundments
4.1 Modification of Heservolr Managemenlk
5.1 Mulual Aid Agreements | Interconnections)
B.) Pressure Rdjustment (pump capacity)
b.} oOptiens to be considered in reducing demand include:
L.} Water conservation education
2.1 Presaure Ddjustment {reduction)
3.} Lealk debscLlion and repair
4.} Ineserveir evapcraticn suppreesion
3.} Water saving plumbing codes
G.} Water reusec
7.} HMHeterlng
B.} nRationing
2.} Berviece Interruptions {¢entracts)
LO.} Bans (non-sssential uses)
11.y  Pricing
P20y Heopecompliance Shulk-offs (enforcement action)
L3,y lPenalties (enforcvement action)
Demand management options selected [or each wmanagement
phase ("conservabion", “restricticns," and "emergency") have been

rvaluated for thelr water use reduction potential {"Guide," pp. 57=
Tay.

supply improvement options selected for each management phaee
have been evaluwaled for their water supply improvement potential
{"Gukde, " pR. BP=79).

Responses have heen planned dealing with Likely drought-related
waler quality problems ("Guide," pp. 79-81).

a.) Posting stream segqmwents/beaches

o) Treatment with aclivated carbon, potassium permanganate, ozons,
el

.)] Providing hottled water

d.)1 Meodify rescrvolr management

2. ] thange level of water intake

Pmergency OQperations lrocedures ({EOPs) have keen developed
jutilizing drought and emergency management planning input) listing
tha acticne that may be negessary in the event of a dronght, an
imminenl ©r actual contamination of supplies, power oulage,
linebreak, chemical or aguipment problew, or facvility loss.
Conglderation has been given to Lhe [ollowing possible causes:
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a, ) [lood, landslide or dam failurse;
h.y earthoguake;
.} hazardous materials spill;
. fire or explosion;
e.) civil disorder or gabotrage:;
f-y s=storm {tornade, =Bnow, ice, wind, eta.};
.1  drought;
hey chlorine leals;
i.)  nuolear war;
.1 contamination from a fixed nuclear facility;
.y disagter al a ongarby system; and
-1} wther disasters as appreopriate for your ayvetem.

{Frar examples of BEmergency Operaltions Procedures which are used
during enerysnvies, refer toe the Divisteon of Water Supply’s
"Guidelines I'or Emergency Operations Planning For Communily Water
Systems, " 1988.)

Pachtors important to the plan's implementaticn have been

congiderad ("Guide, " pp. 81-883.

.} Flan dimplementatiaon cost (education materials, revenus
decreases, surveillance costs, cosls of additional eguipment
uge, notification cosls) have been considered and estimated.

b.} ezl recovery optlons have been considered (pricing structure,
taxes, finsa) and additional revenuecs esiimaled.

.} B procedure for granting wvariances has been eetahlished.

d.)  JProvedures for activating and de-activating management phages
have heen established.

2.} A public education program has been developed, =.g., media,
schools, presentations/exhibits, hill inserts, eto.

.y Flan updates are provided for in the plan.

hn crdinance vr by-laws have been adopted ("Guide,™ hppendix D).
Where risks appsar to ke tooc great or all the remaining measures

areg unacceprtable for achieving a eystem's balance, a long-term
development plan hasz been iLnitiated.

LE/ERQIR0RD
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